Relaxing effect of nicorandil (N-2-(hydroxyethyl)-nicotinamide nitrate), a new anti-angina agent, on the isolated vascular smooth muscle.
To define the mode of the vasorelaxing action of nicorandil as compared to nitroglycerin, the effects of the agent on the contractile response to various stimulations in rabbit aorta, cat coronary arteries and rabbit basilar arteries were evaluated. Nicorandil had a greater relaxing effect on the maximum response to norepinephrine (NE) than on the potassium (K+) response on all vascular smooth muscles used. In coronary and basilar arteries, however, the inhibitory action of nitroglycerin was not different on the response to both agonists. In coronary and basilar arteries the maximum inhibition of the NE response by nicorandil was greater than that by nitroglycerin. Nicorandil (10(-5) M) but not phentolamine (10(-5) M) inhibited the PGF2 alpha-induced contraction of the aorta. Either nicorandil or nitroglycerin suppressed the response of the aorta to the transmural stimulation. In a Ca2+-free medium containing K+ (40 mM), nicorandil decreased the response to excess Ca2+ in all preparations whereas, nifedipine (10(-6)-10(-5) M) abolished it. Nitroglycerin, however, had no effect on the Ca2+-induced contraction on basilar arteries. In a Ca2+-free medium, the residual NE-induced contraction was inhibited by nicorandil or nitroglycerin but not by nifedipine . The combined treatment with nicorandil and nitroglycerin caused a stronger suppression of residual NE response that that of a single treatment with either agent suggesting the different site of action for the two agents. These results suggest that the mode of vasorelaxing action of nicorandil may be due to the alteration (inhibition) of Ca2+ kinetics in the cell.